Key indicators: single-crystal X-ray study; T = 293 K; mean (C-C) = 0.004 Å; R factor = 0.074; wR factor = 0.161; data-to-parameter ratio = 21.9. organic compounds o1470 Khan et al.
The title compound, C 13 H 14 OS, crystallizes with two independent molecules in the asymmetric unit. The unit cell contains three voids of 197 Å 3 , but the residual electron density (highest peak = 0.24 e Å À3 and deepest hole = À0.18 e Å À3 ) in the difference Fourier map suggests no solvent molecule occupies this void. The crystal structure is stabilized byinteractions between the isocoumarin ring systems, with centroid-centroid distances of 3.6793 (14) and 3.6566 (15) Å .
Related literature
For the crystal structure and synthesis of isocoumarin and its thioanalogues, see: Hathwar et al. (2007a Hathwar et al. ( ,b, 2009 ); Manivel et al. (2008) ; Basvanag et al. (2009); Henerson & Hill (1982) . 
Data collection
Bruker SMART CCD area-detector diffractometer Absorption correction: multi-scan (SADABS; Sheldrick, 1996) T min = 0.932, T max = 0.966 33028 measured reflections 5943 independent reflections 3409 reflections with I > 2(I) R int = 0.047 Refinement R[F 2 > 2(F 2 )] = 0.074 wR(F 2 ) = 0.161 S = 1.09 5943 reflections 271 parameters H-atom parameters constrained Á max = 0.24 e Å À3 Á min = À0.18 e Å À3
Data collection: SMART (Bruker, 2004) ; cell refinement: SAINT (Bruker, 2004) ; data reduction: SAINT; program(s) used to solve structure: SIR97 (Altomare et al., 1999) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEP-3 for Windows (Farrugia, 1997); software used to prepare material for publication: WinGX (Farrugia, 1999) and PLATON (Spek, 2009 ).
Most methods available for the construction of thioisocoumarin nucleus suffer from one or more drawbacks, such as the long reaction time required obtaining a good yield of the desired product or the use of expensive and hazardous reagents and solvents. Herewith, we are reporting the synthesis of 3-tert-butyl-1H-isochromene-1-thione using Lawessons reagent.
The isocoumarin moieties in the symmetric unit of the title compound, (I), ( Fig. 1a and Fig. 1 b) , are essentially parallel to each other with a small dihedral angle of 1.20 (7) °.
In the molecular structure of (I), there exist C-H···S and C-H···O intramolecular interactions (Table 1, Fig. 2 ). In adition, π-π interactions are observed between the isocoumarin ring systems [Cg2···Cg4(x, y, z) = 3.6793 (14) Å and Cg2···Cg5(x, y, 1 + z) = 3.6566 (15) Å; where Cg2, Cg4 and Cg5 are the centroids of the C1-C6, O2'/C1'/C6'-C9' and C1'-C6' rings, respectively]. There is no classic hydrogen bonds in the structure.
Experimental
The 3-tert-butyl-1H-isochromen-1-one and Lawessons reagent were taken in toluene (1:1 ratio) and refluxed for 1 h. Then the reaction mass was quenched with water, extracted with dichloromethane, washed with water, dried, concentrated and purified by column chromatography to get the titled compound. Single crystals of the title compound were obtained via recrystalization from a chloroform solution.
Refinement
All H-atoms were placed in calculated positions (C-H = 0.93 and 0.96 Å) and were included in the refinement in the riding model approximation, with U iso (H) set to 1.2 or 1.5U eq (C). In the crystal structure, there is an 197 Å 3 void, but the low electron density (0.24 e.Å -3 ) in the difference Fourier map suggests no solvent molecule occupying this void. Fig. 1 . The first molecule in the asymmetric unit with the atom numbering scheme. Displacement ellipsoids for non-H atoms are drawn at the 30% probability level. Refinement. Refinement on F 2 for ALL reflections except those flagged by the user for potential systematic errors. Weighted Rfactors wR and all goodnesses of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The observed criterion of F 2 > σ(F 2 ) is used only for calculating -R-factor-obs etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Figures
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq S1 0.81419 (2) −0.00817 (2) 0.78291 (13) 0.0811 (3) O1 0.87826 (4) 0.04385 (4) 0.7757 (3) 0.0606 (7) C1 0.86386 (7) 0.09888 (6) 0.7809 (3) 0.0502 (8) C2 0.85585 (8) 0.12659 (7) 0.7850 (4) 0.0631 (10) C3 0.82145 (9) 0.11923 (8) 0.7911 (4) 0.0729 (11) C4 0.79363 (8) 0.08436 (9) 0.7932 (4) 0.0720 (11) C5 0.80057 (7) 0.05677 (7) 0.7903 (4) 0.0635 (10) Geometric parameters (Å, °) S1-C7 1.641 (2) C13-H13A 0.9600 S1'-C7' (2) H13A-C13-H13B 109.00 C7'-O2'-C8' 123.9 (2) C2'-C1'-C6' 118.9 (2) C2-C1-C6 118.4 (3) C2'-C1'-C9' 122.6 (2) C2-C1-C9 122.6 (2)
119.8 (2) S1'-C7'-O2' 116.3 (2) S1-C7-C6 126.7 (2) S1'-C7'-C6' 126.93 (18) O1-C7-C6 117.0 (2) O2'-C7'-C6' 116.8 (2) S1-C7-O1 116.3 (2) O2'-C8'-C9' 119.8 (2) O1-C8-C10 110.1 (2) O2'-C8'-C10' 110.5 (2) C9-C8-C10 130.6 (2) C9'-C8'-C10' 129.7 (2) O1-C8-C9 119.3 (3) C1'-C9'-C8' 121.2 (2) C1-C9-C8 121.5 (2) C8'-C10'-C11' 109.8 (3) C8-C10-C12 108.7 (3) C8'-C10'-C12' 109.4 (2) C8-C10-C13 109.2 (3) C8'-C10'-C13' 108.2 (2) C8-C10-C11 110.6 (2) C11'-C10'-C12' 109.5 (3) C11-C10-C13 108.8 (3) C11'-C10'-C13' 109.2 (3) C12-C10-C13 111.0 (3) C12'-C10'-C13' 110.8 (3) C11-C10-C12 108.6 (3) C1'-C2'-H2' 120.00 C3-C2-H2 120.00 C3'-C2'-H2' 119.00 C1-C2-H2 120.00 C2'-C3'-H3' 120.00 C2-C3-H3 120.00 C4'-C3'-H3' 120.00 C4-C3-H3 120.00 C3'-C4'-H4' 120.00 C3-C4-H4 120.00 C5'-C4'-H4' 120.00 C5-C4-H4 120.00 C4'-C5'-H5' 120.00 C6-C5-H5 120.00 C6'-C5'-H5' 120.00 C4-C5-H5 120.00 C1'-C9'-H9' 119.00 C1-C9-H9 119.00 C8'-C9'-H9' 119.00 C8-C9-H9 119.00 C10'-C11'-H11D 109.00 C10-C11-H11B 109.00 C10'-C11'-H11E 109.00 C10-C11-H11C 109.00 C10'-C11'-H11F 109.00 C10-C11-H11A 109.00 H11D-C11'-H11E 110.00
Hydrogen-bond geometry (Å, °) 
